Mutational analysis of conserved residues in the tyrosine kinase domain of the human trk oncogene.
The human trk oncogene (originally identified in a colon carcinoma) was activated by a genetic rearrangement which resulted in replacement of the extracellular ligand-binding domain of the proto-trk transmembrane receptor by non-muscle tropomyosin sequences. The product of the trk oncogene, a protein of 70 kDa (p70trk), possesses tyrosine-specific protein kinase activity, is autophosphorylated in vitro on tyrosine and is phosphorylated on serine, threonine and tyrosine residues in trk-transformed cells. By site-directed mutagenesis of trk oncogene cDNA, the codon for lysine (367) at the putative ATP-binding site was changed to that for methionine and the codons for tyrosines (503 and 504) at the putative autophosphorylation sites were changed to those for phenylalanine. Replacement of Lys-367 by methionine results in a biologically inactive, kinase-negative mutant. Phe-ala mutants of trk showed drastically reduced ability to induce morphologic transformation, anchorage-independent growth and tumorigenicity in mouse NIH3T3 cells and showed reduced in vitro tyrosine kinase activity when assayed by autophosphorylation and phosphorylation of histone as exogenous substrate. The present study indicates the role of these specific conserved residues in regulating the biochemical and biological properties of p70trk oncoprotein.